1. to examine the prevalent clinical, psychosocial, and environmental disorders in the Saudi elderly, and, 2. evaluate the health care currently provided and find out how far it meets the actual health needs of the elderly.
METHOD
This cross-sectional national survey was conducted between January 1994 and December 1995. A two-stage stratified sampling technique was used in the selection of the elderly participants who were all Saudi nationals. The elderly was defined as any person who has attained a minimum age of sixty years at the time of data collection. The first stage sampling units were the list of primary health care centers (PHC) in each of the five administrative regions of the Kingdom (i.e., North, West, East, South, and Central). These are first contact level between health services and the public. It provides free comprehensive health services to citizens according to world health organization declaration "Health for all by the year 2000." A random sample of PHCs was selected in each urban and rural areas of each region. In the rural and nomadic areas the health centers were selected with a probability proportional to the size of the village or collection of Bedouins. We followed the respective administrative regions classification of urban/rural/nomadic areas. The Family Health Records (FHR) in a Primary Health Care Center (PHC) catchment area population served as the second stage sampling frame. These records were updated by the recent household surveys carried out by the various Primary Health Care Centers. This covers more than 90 percent in urban areas and almost 100 percent in rural areas. A systematic random sample of the elderly was selected from the FHRs. Each selected elderly was contacted by telephone or other available means, to arrange for a personal visit to his/her house. During the visit a predesigned data collection form, which has earlier been tested and modified in an earlier pilot study, was completed for each participant by personal interview and clinical examination conducted by trained PHC doctors. The information collected included sociodemographic characteristics, Activity of Daily Living (ADL), mental health, physical health, social, and economic aspects as well as the housing conditions of the participants (Fillenbaum, 1984; Pfeiffer, 1979; Pfeiffer, 1975; Yesavage et al., 1983) . The physical and clinical examination, laboratory tests, electrocardiography (ECG), and chest X-ray were also carried out. Blood samples were analyzed for complete blood count (CBC), hemoglobin, erythrocyte sedimentation rate, urea creatinine (BUN), and blood sugar. Urine was also tested microscopically and bacteriologically.
ECG records were examined by the health center physician. However, if there was any doubt as to ECG diagnosis, a cardiologist/internist was consulted in the nearby hospital.
Chest X-ray (PA) view was obtained and examined for heart size (cardiothoracic ratio), vascularity, and lung fields. If necessary, a radiologist was asked to comment on the films. Other investigations were ordered according to the ailments diagnosed or suspected. Special arrangements were made with the hospitals laboratory to carry out their functions. The data collected in each region was entered in the mainframe computer at the College of Medicine, Riyadh. Health morbidity was measured by responses to the items in standard physical and mental health questionnaires (Nutfaji, 1981) . The level of impairment of the mental health (MHQ) of the participants were assessed by their total scores on the Mental Health Questionnaire (MHQ). A participant was classified as normal if he scored 0 to 3 on the mental health scale, borderline for a score of 4 to 5, and define psychopathology if the score was 6 or above. The cut-off points for the short mental status questionnaire (Pfeiffer, 1975) used were 0 to 2 errors-intact intellectual function 3 to 4 errors-mild intellectual impairment 5 to 7 errors-moderate intellectual impairment 8 to 10 errors-severe intellectual impairment. Those elderly participants who scored 10 to 20 on the geriatric depression scale (Yesavage et al., 1983) were considered to suffer from mild depressive symptoms. While a score of 21 to 30 suggests severe depressive symptoms. Other morbidity measurements were the Activity of Daily Living (Level of Restrictions); respondents who were unable to perform at least one of the activities were classified as dependent and those able to perform all the activities without difficulty were classified as independent. The activities under consideration are feeding, dressing, toileting, transferring, walking, appearance, bathing, and continence. The standardized scales, as well as the whole data form used were translated into Arabic to help interviewers use the same wordings. To the best of our knowledge the scales used were not previously validated in our Saudi culture. Clinical and laboratory diagnosis of the respondents were also assessed. The 6-inch whispered voice test (Swan & Browning, 1985) was used to assess the hearing impairment. Inability to answer short, easily answered whispered question denotes hearing loss. Visual assessment was done using Snellen Chart. Impaired vision describe any reading less than 6/12. International classification of diseases ICD-9 was used to classify the diagnoses. These morbidity variables were cross-tabulated with other patients personal variables such as age, gender, residence (urban/rural), education, and current marital status. The chi-square test was used for testing the significance of the statistical association between any categorical variables at 0.05 level of significance.
RESULTS
The data presented herein is based on information obtained from 6139 participants of which 92.8 percent were direct interviews, while in the rest 442 participants, relatives gave the information instead of the participants either due to the age of the elderly or to local traditions which keep females away from foreign interviewers.
SOCIO-DEMOGRAPHIC CHARACTERISTICS
The distribution of socio-demographic characteristics by gender of the 6139 elderly participants is shown in Table 1 . There were 3940 males (64.2%) and 2199 females (35.8%). The males were older than the females; mean ages were 69.2 ± 7.8 years and 68.0 ± 7.6 years (P < 0.0001) respectively. The age and gender distribution showed 64.6 percent of the females were in the early old age CLINICAL, PSYCHOSOCIAL, ENVIRONMENTAL HEALTH / 47 of sixty to sixty-nine years compared to 57.5 percent of their male counterparts. A higher proportion of the males were in the older age group of eighty years and above. The marital status showed 9.3 percent never married and 71.3 percent were currently married, with a higher proportion in males. The widowhood status was also higher than the widowerhood. The general level of education was low as only 4.2 percent of the females received some form of education compared to 28.6 percent of the males.
ACTIVITY OF DAILY LIVING (ADL)
The overall proportion with poor performance (dependent) of daily activity was 18.8 percent (Table 2 ). Those dependent on others increased with increasing age and was higher in females than males. More than 40 percent of those above eighty years depended on others.
GENERAL MENTAL HEALTH (GMH)
The proportion of participants with definite psychopathology was 33.8 percent and this increased with increasing age and was greater in females than males (Table 3) . (100) 1573 (100) 1767 (100) 563 (100) 123 (100) P < 0.0001 3940 (100) 2199 (100) P < 0.0001
PHYSICAL HEALTH (PH)
As to the elderly perception of their health the majority (72.2%) claimed to enjoy good health and 23.2 percent rated their health as poor, while 4.6 percent could not assess their health. The perception of poor health increased with increasing age and was greater in females than males (Table 4) .
BODY SYSTEMS (BS)
The physical health conditions of body systems are shown in Table 5 . Visual impairment was recorded in 46.1 percent, 19.9 percent had difficulty in hearing, 7.4 percent had urinary incontinence, and 4.1 percent had falls. Cognitive impairment was recorded in 29.6 percent but only 13 percent were thought to be in the moderate to severe category. Depressive symptoms were found in 38.9 percent of the elderly, 7.8 percent being in the severe group; 51.6 percent of the elderly were on two or more medications.
Morbidity distribution among elderly as assessed by the doctor and classified according to the ICD-9 is shown in Table 6 . Most of the elderly (60.7%) had one or more disorders, the commonest being musculoskeletal problems (23.5%) and diabetes mellitus (22.3%), and were more prevalent among females than males. (100) 1573 (100) 1767 (100) 563 (100) 123 (100) 3940 (100) 2199 (100) (100) 1573 (100) 1767 (100) 563 (100) 123 (100) 3940 (100) 
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SOCIAL FAMILY NETWORK (SFN)
While only 3.7 percent of the elderly live alone (Table 4) , a large proportion (95.7%) live with their immediate close family members such as sons, spouse, daughters, and grandchildren. Interestingly, 2.6 percent of the elders have four or more generations in their household. The frequent visits of relatives and friends to their elderly were also analyzed. These visits were categorized as regular if at least once weekly and not regular if less than once in a week. The analysis showed that the relatives maintained more regular visits to their elderly than non-relatives. The visits of the children were reported as regular among 85.9 52 / AL-SHAMMARI ET AL. percent of the study sample, and intimate friends' visits reported as regular by 63.9 percent of the elderly was the least frequent.
RECREATIONAL AND SOCIAL ACTIVITIES (RSA)
A good percentage of the elderly, particularly women, rely on family or friends for transportation, but 52.3 percent of the men drive their own cars. It is uncommon for the elderly to take part in any recreational activities as only 14.7 percent participate in such activities. Besides, 4.3 percent had any experience with physical therapy (Table 4) .
CURRENT FACILITIES AVAILABLE FOR THE ELDERLY CARE IN THE KINGDOM OF SAUDI ARABIA
The findings can be summarized as follows. At present, services for the elderly and chronically ill in Saudi Arabia are very limited. No specialist geriatric services are provided in general hospitals and the elderly are cared for in general hospital wards and are treated by general internists. In some regions, minimal care beds are provided in essential care (Nakaha) hospitals which care primarily for older persons in addition to caring for others with chronic disabilities. New charitable geriatric and rehabilitation centers will open shortly in Riyadh and Jeddah. Other health services have been initiated but on a limited scale in some regions, and these include home care services and special minimum care hospital projects.
Nine centers throughout the Kingdom are run by the Department of Labour and Social Affairs, and these provide accommodation for about 600 elderly people in need of social care. These centers also provide limited medical, nursing, and allied health care but are primarily for the purposes of long-term accommodation and social support.
DISCUSSION
The study was huge and overwhelming. The persistence of the interviewers raised the response rate to 98.7 percent in male and 71.6 percent in female participants. On average, the selected households were visited about four times to recruit them in the study. Those who preferred not to participate were not analyzed further, but our impression is that they are not different from those that participated in the study and hence not much effect on data as the random selection continued to replace some of them. Even though there are more male than female elderly participants, we do not think this would affect the overall results because of the big number of both genders participating in the study and the random selection of participants.
The morbidity and functional characteristics of older Saudis that were drawn from this study are consistent with findings of similar studies elsewhere in the world. But there were some unique cultural and social features noted among the Saudi study.
The trend in the life expectancy at age sixty-five is increasing in both the developed and the developing countries and it is higher among females than males (WHO Technical Report Series, No. 779, 1989) . It is noteworthy that estimating the date of birth of the Saudi elderly was obtained from participant, relatives, and friends and depended on the good memory of major events that took place around the time of birth. Official records of birth date commenced only recently.
One notable feature of this study is the marked difference in male and female representation. This is attributed to the local cultural set-up that restricts female participation in public interviews except if it is a medical necessity.
As Saudi Arabia experiences further improvements in life expectancy (United Nations Children's Fund [UNICEF], 1990) and in the absence of any countervailing effects, the elderly population will continue to expand. Unavoidably, this will result in an escalation in the cost of the provision of health care to chronically ill elderly persons. The previous experience of countries passing through a phase of rapid development have shown that certain characteristics of illness in old age have implications for health and social services; these characteristics include multiple pathological conditions (Blackburn, 1989; WHO Technical Report Series, No. 779, 1989) , treatment (Cartwright, 1990) , and need for rehabilitation (Blackburn, 1989; WHO Technical Report Series, No. 779, 1989) . Besides musculoskeletal complaints, infection, depression, deafness, and dementia were prominent causes of disability usually unrecognized by the family and unknown to the patient's doctor (Adams, 1981; Taylor & Buckley, 1987; Williams, 1990) . The early detection and simple treatment of most of these ailments could do much to avoid many of the handicaps suffered by the elderly.
The Saudi culture and traditional social values dictate that the elderly are generally highly respected and that the care is the responsibility of the extended family, and this may explain why few of the Saudi elderly in this study live alone compared to the elderly in other communities (Coolen, 1993; Vida, 1994) . But one important consequence of the increasing pressures of modernization and urbanization is a change in social attitudes and behaviors toward older people. An increasing number of women are taking office jobs, and this will no doubt work against the maintenance of the traditional family support system.
The decline in extended family structures may also result in increasing pressures for older people to become institutionalized more often than in the past (Al-Shammari, 1996; Al-Shammari, Jarallah, Felimban et al., 1995) . In addition, the mounting burden on lay-carers of the elderly results in significant emotional, physical, and social morbidity (Armstrong, 1989; Davies, 1988; Gilleard, 1984) .
However, results of the present study have shown a high frequency of visits between the elderly and their children, relatives, and intimate friends. This is good evidence of a close link between the elderly and their families.
The overall prevalence of elderly with defective psychopathology (33%) is higher than in other studies in both England and Scandinavian countries which estimated that 22 percent of those over eighty years have significant psychiatric symptoms (Martin, 1981) . The scale used was not validated in Saudi culture which may contribute to this difference. The prevalence of psychiatric disease has also shown a remarkable rise with age. The prevalence of severe depressive symptoms of 7.8 percent found in this study is lower than previous studies. In one such study on the elderly (>65 years of age) performed in general practices in the Netherlands, the proportion of patients considered to have depressive symptoms ranged from 11 to 29 percent depending on the self-report instrument and the cut-off point (Marwijk et al., 1994) . The importance of shared care of old people who are mentally ill by general practitioners and psychiatrists has been recently emphasized (Royal College of Psychiatrists and Royal College of GPs, 1993) .
It is noteworthy that not all the problems of the elderly are due to aging alone. Illness in old age arises, basically, from loss of adaptability due to aging and the cumulative degenerative process (Blackburn, 1989; WHO Technical Report Series, No. 779, 1989) . Added to these are the effects of iatrogenic disability (i.e., the effects of drugs) (Cartwright, 1990) and the effects of the social environment (Armstrong, 1989; Blackburn, 1989) . Apparently, older people are often more exposed to severe environmental stresses associated with retirement and loss of companionship than are the young.
Fortunately, the perception of good health was high among Saudi elderly which is similar to previous worker finding (Lindgren, Svardsudd, & Tibblin, 1994) .
In this study the proportion of elderly with diabetes mellitus (22.3%) is higher than that reported in similar local population surveys, which show 17.7 percent of people between the ages of sixty-five and seventy-four years (Morley, 1989) and 10 to 20 percent of those persons older than eighty years (Morley et al., 1987) had diabetes mellitus. In general, diabetes mellitus is known to be more prevalent in the Saudi community and the elderly are no exception (El-Hazmi, Al-Swailem, Warsy et al., 1995) . The prevalence of diabetes mellitus has also been reported to rise with age (El-Hazmi, Al-Swailem, Warsy et al., 1995) but is lower in males; a similar pattern emerged in this study. The Saudi elderly, however, did better in the cardiovascular disorders and hypertension side than other studies, as compared to the findings of other reports, for example, the prevalence of hypertension among U.S. elderly is 33 to 45 percent (Ham & Sloane, 1992) .
Two studies found that 15 percent of those aged sixty-five years and above to be incontinent, and this problem to be more frequent in women than in men (Ham & Sloane, 1992; Morely, 1989) . The frequency of incontinence in the current study is generally lower than that reported above and there were no gender differences. This may be related to ethnic differences or methodological issues, as we were depending mainly on the history of this culturally stigmatizing problem. Other than incontinence, other handicaps were also studied in the elderly. In the United Kingdom, it was found that among 300,000 people who are severely visually handicapped, 75 percent were of pensionable age. Many population surveys have also estimated the prevalence of deafness to be up to a third of the population over sixty-five years of age, with at least 50 percent of participants not having sought medical advice on hearing loss (Blackburn, 1989) . The proportion of deafness and visual impairment found in our study are lower compared to earlier studies.
Further health problems highlighted in this study include low frequency of falls and this may be explained by the support provided to the elderly through the extended family system. But the higher prevalence in females is consistent with other reports.
Environmental, neurologic illness, sensory loss, infection, and drug use are implicated in 30 to 50 percent of cases (Duthie, 1989; Morley, 1989) .
The health services need to develop residential accommodation: home help service, meals-on-wheels, day centers, laundry service for the incontinent, night attendants, and welfare facilities for the physically handicapped. Older patients must have access, when needed, to the services of multidisciplinary rehabilitation programs, including not only physical treatments but also family counseling, support, and training of carers in the basic elements of home care, provision of necessary aids to daily living, home modification, as required, and the supply, if appropriate, of prosthetic and orthotic services.
The lack of specialist geriatric services does not mean that the elderly are not receiving the services they need. It may well be that the close family network obviates the need for a "traditional" Western geriatric service.
The findings of the study will be of great assistance in the planning of services for the elderly in Saudi Arabia. As far as possible, older people should continue to be cared for in the community and in a family setting. This approach provides better quality of care and is certainly less expensive than institutional alternatives. There is now an emerging consensus for a more holistic approach incorporation the assessment of physical and social functioning as well as the assessment of the economic and environmental resources (Fillenbaum, 1984; Williams, 1990 ) since these place constraints on the options for intervention (WHO Technical Report, Series No. 779, 1989) .
There is also an urgent need for upgrading the extent and quality of services for the aged currently provided through primary health care. The primary care physician is uniquely well placed to initiate and monitor this form of care (Freer, 1987; Murry, 1989; Russell & Hime, 1988) . The other PHC team members such as nurses, occupational therapists, and health visitors, as well as volunteers may be effectively used in such programs (Freer, 1987; Greengross, 1987; Russell & Hime, 1988) . The "at risk" registers currently maintained in the primary health centers could be extended to include a special note of older people with specific difficulties or vulnerability.
The training of health personnel in geriatrics and care of the elderly is critical as an important first step toward the development of the services, which will ultimately be needed. To cope with the increasing elderly population, a graduate training program in basic geriatrics and care of the aged should be provided to the medical, nursing, and allied health personnel. In this program, emphasis should be given to a multi-skill approach, rather than specialization. There is now scope for the creation of adequately resourced academic units in general teaching hospitals to provide acute geriatric assessment, rehabilitation, and coordination of long-term care for elderly patients. Such units will provide leadership, act as training centers, conduct research and evaluation in clinical geriatrics, and ultimately provide the model for the further development of geriatric services throughout the Kingdom. The eventual emergence of geriatric medicine as a recognized specialty in hospital practice and the creation of departments for the care of the elderly, in general acute hospitals, will then expand as the need for it develops, based upon the groundwork and experience of the teaching units.
Lastly, the findings of the present study highlight the need for further longitudinal studies of the aging population in Saudi Arabia with a view to identifying the approaches relevant to the Saudi Arabian context, that will eventually lead to achieving good health (and function) in old age.
CONCLUSIONS
The elderly population in the Kingdom would continue to grow and as such a national cost-effective program for their care is necessary. Such a program should consider, among other things, the service, education, research, and sociocultural aspects of the people. The present widespread primary health care centers can be upgraded to coordinate the proposed services for the elderly.
